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[57] ABSTRACT 

An editing can be made in real time while data is being 
input Arecording and reproducing method comprises a first 
processing step for reading out first information (Dl) on a 
recording medium (D) and storing the first information (Dl) 
thus read out in a storage memory (IS), a second processing 
step for writing third information (D3), which results from 
synthesizing the first information (Dl) read out from the 
recording medium (D) and second information (D2) input 
from the outside, in an output memory (19), and a third 
processing step for reading third information (D3) of a 
predetermined capacity from the output memory (19) and 
recording the third information (D3) thus read out on the 
recording medium (D), wherein after a first operation cycle 
composed of the first processing step, the second processing 
step and a loop processing operation for repeating a com- 
posite operation of the second and third processing steps 
until the storage capacity of the storage memory (18) 
reaches a predetermined capacity is carried out once, a 
second operation cycle composed of the first processing step 
and a loop processing operation for repeating a composite 
operation of the second and third processing steps until the 
storage capacity of the storage memory (18) reaches a 
predetermined capacity is repeated until the reading is 
finished. 

12 Claims, 5 Drawing Sheets 
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RECORDING AND REPRODUCING substrate underside being converged by the objective lens. 

APPARATUS AND RECORDING AND Then, reflected light bundle modulated by previously- 

REPRODUCING METHOD PROVIDING recorded pits is detected by the photodetector and converted 

REAL TIME EDITING WHILE DATA IS into the detected signal having the signal level correspond- 

BEING INPUT 5 ing to the intensity of the reflected light bundle, thereby 

obtaining an information signal recorded on the read-only 

BACKGROUND OF THE INVENTION optical disk. 

The present invention relates to a recording and repro- As described above, when an information signal is 

during apparatus and a recording and reproducing method recorded on and reproduced from the optical disk or mag- 

for recording and reproducing an information signal in and 10 netooptical disk, information recorded on the disk is read out 

from a disk-like recording medium such as an optical disk or by the optical head and sequentially processed, whereby 

a magnetooptical disk. recorded information is processed in real time and a repro- 

A known disk-like recording medium (hereinafter simply <toced signal is output When on the other hand an informa- 

referred to as an optical disk) in and from which an infor- tion signal is recorded, a digitized information signal is 

mation signal is recorded and reproduced by laser beam is 15 supplied to the optical head, whereby desired recording 

classified into a read-only optical disk called a compact disk, information is recorded on a recording layer of an optical 

a write-once optical disk in which an information can be °^ s ^ 

recorded once and a recordable optical disk in which an In the recording and reproducing apparatus, however, a 

information signal can be not only reproduced but also reproducing drive device and a recording drive device are 

recorded and erased. 20 required in order to edit and record data on the disk, e.g., 

In the read-only optical disk, tracks on which irregular audio data. Therefore, at least two drive devices are required 

patterns, i.e., phase pits are concentrically or spirally formed wi™ me result ^ me overall arrangement of the recording 

based on a recorded information signal are formed on one ^ reproducing apparatus cannot be miniaturized, 

surface. Specifically, the read-only optical disk is composed In the recording and reproducing system, recording infor- 

of a disk substrate made of a transparent synthetic resin such 25 mation and reproducing information are input or output in 

as a polycarbonate or polymethyl methacryiate (PMMA), a real time. As a consequence, information cannot be recorded 

reflecting film made of a metal such as Al or Au formed so and reproduced simultaneously within a single disk, 

as to cover the phase pits formed on one surface of the disk An existing drive device cannot edit data within the single 

substrate and a protecting film formed on the reflecting film 3Q disk while data is being input in real time, 

so as to protect the reflecting film. ^ me disk drive, it is frequently observed that a so called 

When an information signal is reproduced from the read- track jump occurs due to application of external shock 

only optical disk, laser beam emitted from a laser light during recording and reproducing operation. If the disk drive 

source is irradiated on the read-only optical disk from the is reproducing information, then a reproduced sound is lost 

disk substrate side under being converged by an objective 35 if the disk drive is recording information, then an informa- 

lens, reflected light bundle modulated by the phase pits on tion is recorded on a track different from a track on which 

the optical disk is detected by a photodetector, for example, the information signal should be recorded, 

and converted into a detected signal having signal level ^ particular, in the recording and reproducing apparatus 

corresponding to an intensity of reflected light bundle, for an opdcd disk and a magnetooptical disk, if a track jump 

thereby obtaining a reproduced signal of information signal ^ occurs during a recording operation, then the laser beam 

recorded on the read-only optical disk. irradiates a recorded track and recorded information will be 

A known recordable optical disk is a magnetooptical disk damaged, 

using a vertical magnetic recording material. The magne- Therefore, it is customary that the recording and repro- 

tooptical disk has a guide groove for guiding laser beam ducing apparatus includes a housing in which a recording 

formed on one surface thereof and is composed of a disk 45 and reproducing unit is held through a buffer mechanism, 

substrate made of a transparent synthetic resin such as Thus, an external shock transmitted to the recording and 

polycarbonate or PMMA, a recording layer made of a reproducing unit can be suppressed. However, in actual 

vertical recording material such as Te, Fe or Co formed so practice, it is very difficult to completely exclude a shock 

as to cover the guide groove and a protecting layer formed applied from the outside, 

on the recording layer so as to protect the recording layer. 50 nrn „ , x M , ^„ „„ m 

menanMlmatfondgnalirreproducedfromthei- . SUMMARY OF THE INVENTION 
netooptical disk, similarly to the read-only optical disk, laser ^ vkw °f me aforesaid aspect, it is an object of the 
beam emitted from the laser light source is irradiated on the present invention to provide a recording and reproducing 
magnetooptical disk from the disk substrate side under being apparatus in which recording and reproduction can be car- 
converted by the objective lens and a Kerr rotation angle of 55 ^ed out simultaneously in real time, 
reflected light bundle modulated by the recording layer of It is another object of the present invention to provide a 
the optical disk is detected to thereby obtain a reproduced recording and reproducing apparatus in which an edit can be 
signal of the information signal recorded on the magnetoop- carried out in real time while data is being input 
deal disk. It is a further object of the present invention to provide a 

The write-once optical disk is of a recording system using 60 recording and reproducing apparatus in which an informa- 

a physical chemistry change of dye, a hole-making record- tion signal can be continuously reproduced even when the 

ing system by a single layer, a hole-making recording system recording and reproducing apparatus is affected by an exter- 

by a multilayer, a phase-change recording system and a nal shock occurring during recording and reproducing and in 

bubble-forming recording system Upon reproduction, simi- which an information signal can be prevented from being 

larly to the read-only optical dis£ a laser beam (weak 65 erroneously recorded on a recording medium, 

reproducing output power) from the laser light source is According to the present invention, a recording and 

irradiated on the write-once optical disk from the disk reproducing apparatus for recording and reproducing infor- 
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mation in and from a recording medium comprises a first 
processing means for reading out first information from the 
recording medium and storing the information thus read out 
in a storage memory, a second processing means for reading 
out the first information of a predetermined capacity from 
the storage memory and writing third information, which 
results from synthesizing the first information and second 
information input thereto from the outside, in an empty 
memory, a third processing means for reading out the third 
information of a predetermined capacity from the memory in 
which the third information is stored and recording the third 
information thus read out in the recording medium, a first 
control means for effecting a first operation cycle composed 
of a processing operation done by the first processing means, 
a processing operation done by the second processing 
means, and a loop processing operation for repeating a 
composite operation of the second and third processing 
means until a storage memory of the storage capacity 
reaches a predetermined capacity, a second control means 
for effecting a second operation cycle composed of the 
processing operation done by the first processing means and 
the loop processing operation for repeating a composite 
operation of the second and third processing means until the 
storage capacity of the storage memory reaches a predeter- 
mined capacity, and a third control means for controlling the 
second control means so that the second control means 
repeats the first operation cycle until reading is ended after 
the first control means executed the first operation cycle 
once. 

In the above recording and reproducing apparatus, the 
first information on the recording medium is read out by the 
first processing means and stored in the storage memory. 
The first information of a predetermined capacity is read out 
from the storage memory by the second processing means. 
Then, the third information, which results from synthesizing 
the first information thus read out and the second informa- 
tion input from the outside, is written in the empty memory. 
The third information of a predetermined capacity is read 
out by the third processing means from the memory in which 
the third information is stored. The third information thus 
read out is recorded on the recording medium. 

The loop processing operation is carried out such that 
after the processing operation is done by the first processing 
means under control of the first control means, a processing 
operation is carried out by the second processing means and 
the composite operation done by the second and third 
processing means is repeated until the storage capacity of 
the storage memory reaches a predetermined capacity. 
Further, a loop processing operation is carried out such that 
after the processing operation is carried out by the first 
processing means under control of the second control 
means, the composite operation of the second and third 
processing means is repeated until the storage capacity of 
the storage memory reaches the predetermined capacity. 

Under control of the third control means, the first opera- 
tion cycle is carried out once by the first control means and 
then the second operation cycle is repeated until reading is 
completed 

Therefore, the first information read out from the record- 
ing medium by the first processing means is synthesized 
with the second information input from the outside as the 
third information. This third information is recorded on the 
recording medium by the third processing means. 

In particular, in the first operation cycle, the first infor- 
mation read out from the recording medium by the first 
processing means is stored in the storage memory. Then, the 
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first information of the predetermined capacity is read out 
from the storage memory by the second processing means. 
The first information thus read out is synthesized with the 
second information to provide the third information. 
Thereafter, the third information is written in the empty 
memory. 

The loop processing operation is carried out by the 
composite operation of the second and third processing 
means. To be concrete, the third information of the prede- 

> termined capacity is read out by the third processing means 
from the memory in which the third information is stored. 
The third information thus read out is recorded on the 
recording medium. At that time, the first information of the 
predetermined capacity is read out from the storage memory 

> by the second processing means in substantially parallel to 
the operation of the third processing means. This loop 
processing is repeated until the storage capacity of the 
storage memory reaches the predetermined capacity. 

After the first operation cycle is ended, the second opera- 

1 tion cycle is carried out. In the second operation cycle, the 
first information read out from the recording medium by the 
first processing means is stored in the storage memory and 
the loop processing operation is carried out by the composite 
operation of the second and third processing means. To be 

1 concrete, in this loop processing operation, similarly as 
described above, the third information of the predetermined 
capacity is read out by the third processing means from the 
memory in which the third information is stored. The third 
information thus read out is stored in the recording medium. 

1 At that time, the first information of the predetermined 
capacity is read out from the storage memory by the second 
processing means in substantially parallel to the operation 
done by the third processing means. This loop processing 
operation is repealed until the storage capacity of the storage 

1 memory reaches the ^determined capacity. This second 
operation cycle is repeated until the reading is completed. 

In this case, since the data (first information) recorded on 
the recording medium is reproduced and the input data 
(second information) from the outside is synthesized with 

1 the first information and again recorded on the recording 
medium, data can be edited in real time while data is being 
input Also, the recording and reproducing on the recording 
medium can be carried out simultaneously. 

. Accordingly, when audio data, for example, is edited and 
recorded, data on the recording medium can be edited and 
recorded without using two kinds of reproducing and record- 
ing drive devices. Further, recording and reproducing within 
the recording medium become possible. 

, The recording and reproducing apparatus further includes 
an abnormality detecting means for detecting an abnormality 
of the recording and reproducing operation and a reproduc- 
ing operation stop means for stopping the operation of the 
first processing means based on an abnormality detecting 

; signal supplied thereto from the abnormality detecting 
means. 

When an abnormality is detected by the abnormality 
detecting means during at least the first processing means is 
operated, the reproducing operation stop means stops the 
60 operation of the first processing means for a predetermined 
period of time based on the abnormality detecting signal 
supplied thereto from the abnormality detecting means. 

In this case, data (third information) containing many 
errors generated when an abnormality occurs can be pre- 
65 vented from being recorded on the recording medium 
The recording and reproducing apparatus further includes 
a reproducing position correcting means for correcting a 
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reproducing position displaced by a shock based on the 
abnormality detecting signal supplied thereto from the 
abnormality detecting means when an abnormality detected 
by the abnormality detecting means is caused by a shock 
applied from the outside. 5 

When a shock is applied to the recording and reproducing 
apparatus from the outside, the abnormality detecting means 
outputs an abnormality detecting signal. Then, the repro- 
ducing position correcting means corrects the reproducing 
position displaced by the shock based on the abnormality 10 
detecting signal supplied thereto from the abnormality 
detecting means. 

In this case, when a shock is applied to the recording and 
reproducing apparatus from the outside, the operation of the 
first processing means is caused to stop for a predetermined ^ 
period of time and during this period of time the reproducing 
position correcting means corrects the reproducing position 
shifted due to the shock based on the abnormality detecting 
signal supplied thereto from the abnormality detecting 
means. Therefore, even when the reproducing position is ^ 
displaced by the shock applied from the outside, the repro- 
ducing position is corrected to be the correct position after 
the lapse of a predetermined period As a consequence, 
regardless of the external shock occurring while the infor- 
mation signal is being reproduced from the recording 25 
medium, the information signal can be reproduced continu- 
ously. Thus, the reproducing operation can be carried out 
more reliably and the reliability of the reproduced data (first 
information) can be improved. 

The recording and reproducing apparatus further includes 3Q 
a recording position correcting means for correcting a 
recording position displaced by a shock based on the abnor- 
mality signal input thereto from the abnormality detecting 
means when an abnormality detected by the abnormality 
detecting means is caused by the shock applied from the 35 
outside. 

When a shock is applied to the recording and reproducing 
apparatus from the outside, the abnormality detecting means 
outputs the abnormality detecting signal. Then, the record- 
ing position correcting means corrects a recording position ^ 
displaced by the shock based on the abnormality detecting 
signal input thereto from the abnormality detecting means. 

In this case, when the shock is applied to the recording 
and reproducing apparatus from the outside, the recording 
operation stop means stops the third processing means for a 45 
predetermine period of time. Accordingly, during this period 
of time, the recording position correcting means corrects the 
recording position displaced by the shock based on the 
abnormality detecting means input thereto. Therefore, even 
when the recording position is displaced by the shock from 50 
the outside, the recording position can be corrected to be the 
correct position after the lapse of a predetermined period of 
time so that the information signal can be continuously 
recorded regardless of the external shock generated when 
the information signal is recorded on the recording medium. 55 
Therefore, the recording operation can be carried out reli- 
ably (erroneous recording can be prevented) and the reli- 
ability of the recording data (third information) can be 
improved. 

A read-only area and a recordable area can be provided on 60 
the recording medium The first information is used as 
information on the read-only area and the third information 
is used as information recorded on the recordable area. 

The first processing means reproduces the first informa- 
tion from the read-only area of the recording medium and 65 
the third processing means records the third information on 
the recordable area of the recording medium. 
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A recording and reproducing method for recording and 
reproducing an information signal in and from a recording 
medium comprises a first processing step for reading first 
information on the recording medium and storing the first 
information thus read out in a storage memory, a second 
processing step for reading the first information of a prede- 
termined capacity from the storage memory and writing 
third information, which results from synthesizing the first 
information thus read out and second information input from 
the outside, in an empty memory, and a third processing step 
for reading third information of a predetermined capacity 
from the memory in which the third information is stored 
and recording the third information thus read out in the 
recording medium wherein after a first operation cycle 
composed of the first processing step, the second processing 
step and a loop processing operation for repeating a com- 
posite operation of the second and third processing steps 
until a storage capacity of the storage memory reaches a 
predetermine capacity is executed once, a second operation 
cycle composed of the first processing step and a loop 
processing operation for repeating a composite operation of 
the second and third processing steps until the storage 
capacity of the storage memory reaches a predetermined 
capacity is repeated until a reading is completed. 

In the first processing step, the first information on the 
recording medium is read out and stored in the storage 
memory. In the second processing step, the first information 
of the predetennined capacity is read out from the storage 
capacity and the third information, which results from 
synthesizing the first information thus read out and the 
second information input from the outside, is written in the 
empty memory. In the third processing step, the third infor- 
mation of the predetermined capacity is read out from the 
memory in which the third information is stored and the 
third information thus read out is recorded on the recording 
medium. 

After the processing operation of the first processing step 
is carried out, the processing operation of the second pro- 
cessing step is carried out Then, the loop processing opera- 
tion for repeating the composite operation of the second and 
third processing steps until the storage capacity of the 
storage memory reaches the predetermined capacity is car- 
ried out (first operation cycle). After the processing opera- 
tion of the first processing step is carried out, a loop 
processing operation for repeating the composite operation 
of the second and third processing steps until the storage 
capacity of the storage memory reaches the predetennined 
capacity is carried out (second operation cycle). 

The above first operation cycle is carried out once. 
Thereafter, the second operation cycle is repeated until a 
reading is completed. 

Thus, the first information read out from the recording 
medium by the first processing step is synthesized with the 
second information input from the outside by the second 
processing step to provide the third information. This third 
information is recorded on the recording medium by the 
third processing step. 

In particular, in the first operation cycle, the first infor- 
mation read out from the recording medium by the first 
processing step is stored in the storage memory. Then, the 
first information of the predetermined capacity is read out 
from the storage memory by the second processing step. The 
first information thus read out is synthesized with the second 
information to provide the third information. Thereafter, the 
third information is written in the empty memory. 

Then, the loop processing operation of the composite 
operation of the second and third processing steps is carried 
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out To be concrete, the third information of the predeter- reproducing position displaced due to the shock can be 
mined capacity is read out by the third processing step from corrected based on the abnormality of the recording and 

the memory in which the third information is stored. The reproducing operation. Therefore, even when the reproduc- 

third information thus read out is recorded on the recording ing position is displaced with application of the shock from 

medium. At that time, the first information of the predeter- 5 the outside, the displaced reproducing position can be cor- 

mined capacity is read out from the storage memory by the rected to be a correct position after a predetermined period 

second processing step in substantially parallel to the opera- of time. Thus, regardless of the external shock generated 

tion done by the third processing step. This loop operation while the information signal is being reproduced from the 

is repeated until the storage capacity of the storage memory recording medium, the information signal can be reproduced 

reaches the predetermined capacity. 10 continuously. A reproducing operation can be made reliable 

After the first operation cycle is ended, the second opera- and the reliability of reproduced data (first information) can 

tion cycle is carried out In the second operation cycle, the be improved. 

first information read out from the recording medium by the When an abnormality of recording and reproducing 

first processing step is stored in the storage memory and the operation is caused by a shock applied from the outside, a 

loop processing operation based on the composite operation 15 recording position displaced due to the shock can be cor- 

of the second and third processing means is carried out To rected based on the abnormality of the recording and repro- 

be concrete, similarly as described above, the third infor- ducing operation. 

matron of the predetermined capacity is read out by the third m accordance with application of shockfrom the outside, 

processing step from the memory in which the above third ^ abaormaIity of recoiding md reproducmg operation is 

information is stored. The thud information thus read is 20 d etecte4 and a recordmg position displaced due to the shock 

recorded on the recording medium. At that time, the second ^ be corrected based on the detection of abnormaHty. 

processing step is carried out in substantially parallel to the T «. . . 1 . ^ , 

operation done by the third processing step and the first when a shock is applied to the recording and 

informationof Jpredeternied capadty fa read out from ^eproducuig apparatus from the ^outside, the tad processing 

the storage memory. This loop processing operation is 25 ^. ^ Ppe< ! *™» a P^termmed penod of tunc, 

repeated until the storage capacity of the sforage memory 1ms penod, the recording position displaced due to 

reachesthepredeteiminedcapacit^ ' Then, me second oper* *? ^ove shock can be directed based on the detection of 

tion cycle is repeated until a reading is finished. ^T* . ? acc ° I * a,lce * lth . tlu ?. sl ? ock ; 

x ... . . , . . ... . . Therefore, even when the recording position is displaced 

In to case, since the input data (second ^formation) due to ^ shock Ued bom aJJLu* the recording 

fromthe outside is synthesized with me first mformaUon and *> ^ aon is co^cted^ ^ me composition ^ ^ ^ J 

synthesized data (third informahon) can be recorded on the ^ a predetermined of ^ n^, regardless of fo e 

recoKlingmedium^ external shock generated during the information signal is 

the recordmg medium is being reproduced, data can be ^ recorded on the recording medium, the information 

edited in red tune while date is bong input Moreover, ^ ^ be recorded on me * cordin medium continu . 

recording and reproducing on the recording medium can be 35 ousl as a result, a recording operation can be carried out 

earned out simultaneously, reliably and a reliabmty of &e recorded data (third 

Therefore, when audio data, for example, is edited or information) can be improve! 

recorded, date on the recording medium can be edited and ^ ^ Mgamam ray ^ ^ out from ^ lead ^ 

mgdnve devices. Moreover, the recording and reproducing ■ ^^a-a ™ +u * A ui ^ ^ ^ 

within the recording medium become possible. * reCOlded on ^ rccordable «~ of * e record *g 

When an abnormality of the recording and reproducing ^ &st 1**°™**°* ™ be reproduced from the read- 
operation is detected during at least the first processing step, 0nly "!* of fording medium by executing the first 
the first processing step may be stopped during a predeter- ^ ocessui | step- ^ ^ d information can be recorded on 
mined period of time. 45 ™ recordable area of the recording medium by executing 

In this case, data (first information) containing many ^ third processing step, 
errors generated when an abnormality occurred can be BRIEF DESCRIPTION OF THE DRAWINGS 
prevented from being input to the succeeding signal pro- 
cessing system. Moreover, a time required by the signal . FIG ; 1 is a block diagram showing an embodiment 
processing system for correcting errors can be reduced and wherein a recording and reproducing apparatus according to 
a circuit arrangement for correcting errors can be simplified. ^ & &scni invention is applied to a disk drive using a 

When an abnormaHty of recording and reproducing magnetooptical disk as a recording medium; 

operation is detected during the third processing step, the FIGS. 2A and 2B are schematic diagrams showing an 

third processing step is stopped during a predetermined 55 arrangement of a magnetooptical disk used in the recording 

period of time. and reproducing apparatus according to the present inven- 

In this case, the data (third information) containing many ^ on ' 

errors generated when an abnormality occurred can be EKj- 3 is an explanatory diagram showing an access 

prevented from being recorded on the recording medium and operation (read/write operation in real time) to memories of 
recorded data on the recording medium can be made highly ^ me recording and reproducing apparatus according to the 

reliable. present invention; 

In accordance with application of shock from the outside, EKj. 4 is a block diagram showing an example of a disk 

an abnormality of recording and reproducing operation is drive with a shock-proof function; 

detected and a reproducing position displaced due to the FIG. 5 is a timing chart showing a reproducing operation 

shock is corrected based on the detection of abnormality, in the shock-proof memory function; and 

When an abnormality of recording and reproducing FIG. 6 is a timing chart showing a relationship between 

operation is caused by a shock applied from the outside, a the shock-proof memory function and a memory capacity. 
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DETAILED DESCRIPTION OF THE of a semiconductor laser as a light source for emitting a laser 

PREFERRED EMBODIMENT beamL ? theobjectivelens4forfocusiiiglaserbeamLonthe 
An embodiment in which a recording and reproducing |f^^ t00ptical ^. D t and * Photodetector (not shown) for 
apparatus according to the present invention is applied to a ^ etectmg retun l ed ^ frenected-back light) reflected on 

disk drive using a magnetooptical disk as a recording 5 ^fagnetoortoaddiskp and converting detected returned 

medium wfll be described with reference to FIGS. 1 to 6 ^ mt0 m d ? ral < detected "8«Q of a*™* 

mn , ftu . . . . .... ,evel corresponding to the intensity of detected returned 

FIG. 1 of the accompanying drawings shows in block ^ ^ dcal head 2 ^ be ^ ^ me ticjd head 

form a recording and reproducing ^paratus according to the slide mechanism along the radius direction of the magne- 

present invention. As shown in FIG. 1, the recording and 10 tooptical disk D 

reproducmgapparams«)mprisesadiskcartridgeholder(not ™ „ .. , ' . ^ . . . „ 

shown) with a magnetooptical disk D (diameter is about 64 J^J^^f 11 ^ 2 T 5 ? 08 / m 

mm) corresponding to a magnetic modulation system rotat- *° * e assemblies, a coUimator ens 

ably stored therein, a spindle motor 1 for rotating the f(X laser beam L emitted from the laser light 

magnetooptical disk D stored within the disk cartridge 15 ^^^f^^^^ 6 ^^^ 

holder, an optical head 2 for reproducing an information for separating the laser beam L to provide at least three light 

signal from the magnetooptical disk D, and a recording K^ 11 ^^ 1 *T fU? *S 

magnetic field generating device (incorporating therein I \*Z ^* ^^^^T^T^ 

excitation coil) 3 for apprying a recording magnetic field to hght from *" ma 8 netoo P tlcal dlsk D « not show »- 

the magnetooptical disk D rotated by me spindle motor 1 to 20 1,1 me ^ P 3 ™ of returned u 8ht, mere are disposed a 

magnetize a vertical magnetization layer (recording layer) of focusui g lens f<» converging the returned light on the 

the magnetooptical disk D at its portion irradiated with laser photodetector and a multilens composed of a cylindrical lens 

beam L from the optical head 2 in response to a recording and a concave lens for adjusting a focal length of the 

signal The disk cartridge is not shown in FIG. 1 in order to retumcd ^ and generating astigmatism, although not 

simplify the sheet of drawing. 2J sh °wn. 

ThediskcartridgeholderincludesthereinaknownshuttCT 0n ^ °PP°^ ^ rf me focusing lens of the beam 

opening and closing mechanism for opening and closing a s ? * di * ()5ed a monitoring photodetector (not 

shutter (not shown) of the disk cartridge. shown) for detectin 8 a part (light component reflected on a 

p „. ^ .. . ... . . . . . , t . .. , boundary surface of the beam splitter) of laser beam L 

Therefore, when the disk cartridge is inserted into the disk m c~ a. . ,. . ^ . 

opens the shutter. At the time the shutter is fully opened, or c i„„ a i\ „ f *L„ t iL / *T ^ 

tndge holder, the loading of the disk cartridge into the „. . . ^ * u ~"- 

recording and reproducing apparatus is finished. Since characteristics ofthe beam sphtter are determined 

-n,„ ™-«^ t » ■ j- . . . ... , 5 such that a transmittance TP of P-polanzed light is selected 

The spndle motor 1 * disposed at ttie lower position 35 to be 80% and a reflectivity RS of S-polarfced light is 

ZSTf? ° f ^ f5 5dected to te 100% ' 2 0 % ^ oeam L incident « the 

cartridge. A turntable (not shown) wrt a magnet is attached beam spHtter from me laser ^ source „ reflected on me 

to an upper end of a motor shaft of the spindle motor 1. boundary surface of me beam^tter and iitoodu<^totoL 

After the disk cartridge has been loaded, the turntable of monitoring photodetector. 

the spindle motor 1 enters into the disk cartridge through the Alight amount controller 5 is connected to the rear stage 

rear opening portion of the disk cartridge. At that time, the of me monitoring photodetector. The light amount controller 

upper surface of the turntable and the center hub of the s fa often referred to „ automatic ^ wer control (APQ 

magnetooptical disk D stored within the Ask cartridge are circuit and outputs a control signal to the laser light source 

SS£ ?nn ^ ™ °T by 211 * ttra f?/^ 45 based on the detected signal from the photodetector so that 

magnet and then held. Thus, the magnetooptical disk D me ^ Ught ^wct can be oscillated stably, 

stored within the disk cartridge is loaded on the spindle e~. m -fi™n„ n„ in n ■ , • , 

ujp^j ° y Specifically, the APC circuit 5 outputs a control signal to 

J4 ., .. the laser light souxt« such that an output (intensity) of laser 

The optical head 2 is disposed at the lower position of the beam L emitted from the laser light source becomes equal to 

rear opemng portion exposed to the inside of the recording „ set value data supplied from a system controller 25, which 

and reproducing apparatus. The optical head 2 can be moved will be described later on, and that the laser light source can 

by an optical head slide mechanism (not shown) mainly ^ oscillated stably. A value indicated by the set value data 

?T™5- I ^ e j rmo ^ anda ^ des ^f<f« am P le - from the system controller 25 is varied when an information 

in tte radius direction of the magnetooptical disk D m the sigIlal fc playcd back from the magnetooptical disk D or 

s cartridge. 55 w b en m information signal is recorded on the magnetoop- 

The optical head 2 includes an objective lens 4 for tical disk D. The above value is set such that me intensity of 

focusing laser beam L from a laser light source (not shown) the laser beam used when the information signal is recorded 

on a recording layer of the magnetooptical disk D. The on the magnetooptical disk D becomes larger than that of the 

objective lens 4 is moved very slightly by a two-dimensional laser beam used when the information signal is reproduced 

actuator (not shown) in the direction in which it comes close « from the magnetooptical disk D. 

to or away from me magnetooptical disk D and in the radius A magnetic field generating device 3 for generating a 

direction of the magnetooptical disk p. The two- recording magnetic field is disposed at the upper positior fof 

dimensional actuator is formed of a magnetic circuit com- me upper surface opening portion exposed to the inside of 

posed of a focusing coil, a tracking coil and a magnet (not me recording and reproducing apparatus. The magnetic field 
wn '" . 65 generating device 3 is moved in the upper and lower 

The optical head 2 includes an optical system formed as direction, Le., moved close to or away from the upper 

aunitcomposed ofthe laser light source (not shown) formed surface opening portion of the disk cartridge by a known 
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elevating mechanism (not shown) mainly composed of a From pit information recorded I on the lead-m area a and 
stepper motor and a rotation-to-linear motion converting the first program area Zpl of the magnetooptical disk D, 
mechanism. Further, the magnetic field generating device 3 with irradiation of the reproducing laser beam, the photo- 
is moved by an interlocking mechanism (not shown) in the detector can generate a detected signal having signal level 
radius direction of the magnetooptical disk Din unison with 5 corresponding to the intensity of the reflected light bundle, 
the optical head 2. Although not shown, the servo controller 13 incorporates 
As shown to HGS.2A and 2B. foe inagnetooptit^ disk D therein a focus servo circuit, a tracking servo circuit, a 
is of a hybrid type maguetooptical disk such that a lead-in spindle servo circuit and a motor servo circuit for servo- 
area Zi is allocated to the innermost periphery of informa- controlling a motor mat is used as a drive source for driving 
tion area Zif. a lead-out area Zo is allocated to the outermost 10 various moving mechanisms. Data (servo gam, etc.) con- 
periphery and a first program area Zpl based on pre-pits (pit ceming servo-control a servo drive control agnal such as a 
information recorded by concavities and convexities) and a drive signal from the system controller and various error 
recordable area Zw based on a magnetooptical recording signals from me first RF amplifier 11a are input to these 
layer are formed between the lead-in area Zi and the lead-out servo circuits. 

jjgj, ja. Within the servo controller 13, a spindle servo circuit (not 

Attribute data of the magnetooptical disk D (disk type and 15 shown) drives the spindle motor 1 based on the servo drive 

track information). i.e„ TOC data is recorded on the lead-in control signal supplied thereto from the system controller 25 

area Zi for example, of the magnetooptical disk D by pit to rotate the magnetooptical disk D resting on the turntable 

information based on concavities and convexities. in a constant linear velocity (CLV) or constant angular 

A TOC data area in which the user can record attribute „ velocity (CAV) fashion. The system controller 25 generates 

date of the magnetooptical disk D, i.e., UTOC area Zut is 20 the servo drive control signal based on a clock signal which 

attocatedtomeinnerpOTph^ results from multiplying a pulse signal, generated when a 

&stprogramareaZpl)oftherecordableareaZw.Theotha clock pit formed together with a servt >pit on the servoarea 

of Zp2is allocated to a second program area. is detected, by a phase-locked loop (FLL). 

A circuit system of the recording and reproducing appa- „ Also within the servo controller 13 a focus servo circuit 

ratu^^omprises, as shown in FIG? 1, firstand second RF 25 (not shown) adjusts the focus by moving the objecmrelens 

amplifierslla. lift, an address decoder 12, a servo control- 4 close to or away from the magnetooptical disk D by 

lerl3, a decoder 14, an error-detecting circuit 15, first and driving and controlling the rwo-dunensional actuator of the 

second switching circuits 16, 17, a storage memory 18, an opticalhead2 onthebasisof the focus error signal supplied 

output memory 19, a buffer memory 20, a cross-fader 21, an m thereto from the first RF amplifier 11a, i.e., a sjgnd which 

encoder 22, a magnetic field generating device driver 23, a 30 results from calculating a deterted signal of level corre- 

memory controller 24 and a system controller 25 for con- spending to an intensity of reflected light reflected from a 

trolling the above-mentioned respective circuits. mirror plane with irradiation of laser b^ on the muror 

The first RF amplifier 11a amplifies a tracking error formed on the magnetooptical disk D by the first RF 

mc iiim *r ni^ima Tj.. „.„„, .•- th . amplifier 11a in a predetermined calculation fashion, 

signal, a focus error signal and a subcode signal in the 33 im ^ mi " . £ A . 

reproduced signal from the optical head 2. The second RF Further within the the servo controHer 13. the traebng 

amplmall&arnpmesadatasignalmmereproducedsignal servo circuit (not shown) adjusts traebng by moving .the 

from the opticalhead 2. The address decoder 12 decodes the objective lens 4 in theradius direction of the magnetooptical 

subcode signal supplied thereto from the first RF amplifier disk D by driving and controlling the two-dimensional 

11a to provide address data. « actuatar of ( * 5tical head 2 ° n ^ 5f^, g 

Theenccder22encodesrecordmgdatosuppUedmeretom signal suppHedmereto from me f^tOT ^ lla i.e 

accdtogfasmonsuchasanenor-<^ 8 ^ wmch resu]ts from a 

2 8 rXiation data. Then, the encoder 22 further generated when tie seryopfcwithm the : servo area formed on 

cTvem converted data into binary data and outputs the the magnetooptical disk D is detected, by the first RF 

Senate al a?on-off signal. « ^ * a P**™* ^ 

Zernagneticfiddgeneratmgdevice<lriver23isrespon- The decoder 14 converts the ^produced signal supplied 

siv ^En-offsignalsupplied g meretofrommeencoder22 thereto from the first RF amplifier IW a signal wtuch 

to Litch the direction in which a cunent is supplied to the results from calculating a P-polanzed light componen and 

SnXot shown) disposed within the recording ? S-polarized light 

raagneticfieldgenerarmgdevlceSinthepositiveornegative 50 " ^P° ns f to rm^^f^on^ Recorded on the 

Stion. To be concrete, when a current is flowed to the ^^V^lTff^ , ^ S'XfSS 

excitation coil in the positive direction, the second program data. Further, the decoder 14 decodes the digital *jar wtfh 

areaZplmmenmgnrtoopticaloiskDismagnetizedtothe the e^r-correctrng code or the like added to provide 

p^ JLtion, for ex'ample, at its portion of which decoded digital data an ^^S^SS^Ri 

temperature is higher than a Curie temperature with irradia- 55 ^^^(Mo^) ^fPf^.^ 

tioTof laser bearn from the optical head 2. When on the <** information) Dl from the decoder 14 i^rmtted 

other hand a current is flowed to the excitation coil in the through a contact a to the first switching circuit 16 and the 

negative direction, the above-mentioned portion is magne- storage memory 18. 

rued in the negative direction. The error-detecting circuit 15 detects an error code of the 

Then, a magnetized information reproduced signal 60 signalled by me decoto^ 

recoS on trisecond program area Zp2 of the magW to the system controller 25 based on the detected error code, 

tooptical disk D can be obtained by detecting the Kerr Address data from the address decoder 12 is supplied to 

rotation angle in the reflected light bundle modulated at the the system controller 25, in which it is used to conttol 

portion magnetizedin the positive or negative direction with rotation of the spindle motor 1 and to control a scanning 

irradiation of reproducing laser beam L from the optical 65 position of the optical head 2 upon seeking. 

head2by aphotodetector formed of a pn junction assembled The storage memory 18 and the output memory 19 are 
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random-access memory (DRAM) with a storage capacity APC circuit 5 so as to modulate the laser beam output to the 

ranging from about 10 megabits to 20 megabits. When audio optical head 2. 

information is processed, a series of operations, such encod- a data signal from the optical head 2 is supplied through 
ing of audio data to the semiconductor memory, searching of the second RF amplifier Ub to the decoder 14. The decoder 
a track to be recorded, recording of an EFM (eight-to- 5 14 decodes the data signal supplied thereto in an EFM 
fourteen modulated) signal or searching of a track from demodulation fashion and outputs decoded data as repro- 
which data is to be read out should be ended until the next duced data. The reproduced data from the decoder 14 is 
data is read out According to the present invention, a stored in me storage memory 18 as the first information Dl 
DRAM with a storage capacity of 10 megabits can store rea d out from the rnagnetooptical disk D. 
audio data for about 30 seconds wherein a series of opera- 10 Under of te system controller 35, the first switch- 
lions ^ * camed out ing circuit 16 connects the movable contact 16c to the 
The buffer memory 20 is composed of a DRAM with a seC ond fixed contact 16b to allow the first information Dl 
storage capacity ranging from about 10 megabits to 20 stored in the storage memory 18 to be input to the cross- 
megabits similarly to the storage memory 18 and the output f a der 21. 

memory 19. The buffer memory 20 temporarily stores is ^ ^ buffer (buffer memory) 20 temporarily stores 

external data (second information) supplied to an external therein the external input data supplied to the external input 

input terminal <t>in and then supplies the external data D2 to terminal <{>in and transmits the stored external input data to 

the succeeding cross-fader 21. me mss . fAdes: 2 \ based on a timing signal input thereto 

Data is written in and read out from the storage memory from the system controller 25. 
18, the output memory 19 and the buffer memory 20 under 20 The cross-fader 21 synthesizes the first information sup- 
control of the memory controller 24 based on a command p H e d thereto from the storage memory 18 and the second 
signal from the system controUer 25. information D2 supplied thereto from the data buffer 20 and 

The cross-fader 21 cross-fades the first information Dl outputs synthesized information as foetrikdMarmation D3. 

supplied thereto from the decoder 14 through the first The uwdMormationD3from the cross-fader 21 is supplied 

switching circuit 16 and the second information D2 supplied through the contact b to the output terminal <|>out, the output 

thereto from the data buffer 20. memory 19 and the second switching circuit 17. 

The first switching circuit 16 comprises a first fixed When the first information Dl is directly obtained from 

contact 16a connected to the output side of the decoder 14, the decoder 14 and directly synthesized with the second 

a second fixed contact 16b connected to the data output side ^ information, the first switching circuit 16 connects the 

of the storage memory 18 and a movable contact 16c movable contact 16c to the first fixed contact 16a under 

connected to the input side of the cross-fader 21. The first control of the system controller 25. 

switching circuit 16 selectively connects the movable con- When on the other hand the first information is obtained 

tact 16c to the first fixed contact 16a or the second fixed from the storage memory 18 and synthesized with the 

contact 16b based on a control signal supplied thereto from 35 second information D2 at a proper timing, the first switching 

the system controller 25. circuit 16 connects the movable contact 16c to the second 

A second switching circuit 17 comprises a first fixed fixed contact 16b under control of the system controller 25. 

contact 17a connected to the output side of the cross-fader when the third information D3 output from the cross- 

21, a second fixed contact 17b connected to the data output fader 21 is directly supplied to the encoder 22, the second 

side of the output memory 19 and a movable contact 17c ^ switching circuit 17 connects the movable contact 17c to the 

connected to the input side of the encoder 22. The second first fixed contact 17a under control of the system controller 

switching circuit 17 selectively connects the movable con- 25. When on the other hand the third information D3 is 

tact 17c to the first fixed contact 17a or the second fixed supplied through the output memory 19 to the encoder 22 at 

contact 17b based on a control signal supplied thereto from a proper timing, the second switching circuit 17 connects the 

the system controUer 25. 45 movable contact 17c to the second fixed contact 17b under 

Synthesized data (third information) D3 output from the control of the system controller 25. 

cross-fader 21 is supplied through a contact b to the first The first and second switching circuits 16 and 17 can be 

fixed contact 17a of the second switching circuit 17, an changed-over manually (operating selecting switches on the 

output terminal <|x)ut and the output memory 19. console of the recording and reproducing apparatus) or 

The operation of the recording and reproducing apparatus 50 changed-over automatically depending on the kinds of 

according to the present invention will be described. reproduced data (first information Dl). When the first and 

Initially, pit information recorded on the first program area second switching circuits 16 and 17 are changed-over 

Zpl formed on the magnetooptical disk D is converted by automatically, the system controller 25 discriminates the 

the optical system of the optical head 2 into an electrical types of reproduced data based on address information 

signal (detected signal). Address data contained in the sub- 55 output from the address decoder 12 and can automatically 

code is transmitted through the first RF amplifier 11a to the change-over the first and second switching circuits 16 and 

address decoder 12, in which it is decoded and input to the 17 based on a discriminated result 

system controUer 25. The third information D3 supplied to the encoder 22 is 

When a tracking error and a focus error are detected, the encoded by the encoder 22 and supplied to the magnetic field 

error signal of the tracking error and the focus error is 60 generating device driver 23 connected to the encoder 22 as 

supplied to the servo controller 13 by which a servo control the EFM signal (on-off signal). The magnetic field generat- 

signal based on the error signal is generated and output to the ing device driver 23 switches the supplying direction of the 

optical head 2 and the spindle motor 1. Ihe servo controller excitation current to the positive or negative direction in 

13 supplies a CLV (constant linear velocity) control signal to response to the EFM signal supplied thereto, whereby the 

the spindle motor 1 under control of the system controller 65 magnetic field generating device 3 generates an external 

25. thereby controlling a rotational speed of the magnetoop- magnetic field of positive or negative direction in response 

tical disk D. Further, the system controller 25 controls the to the EFM signal supplied thereto. 
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At that very moment, the optical head 2 irradiates laser 
beam L of level corresponding to a recording intensity on the 
magnetooptical disk D to orient the magnetization direction 
of the irradiated portion in the external magnetic field, 
resulting in the EFM signal being recorded on the second 5 
program area Zp2 of the magnetooptical disk D. 

An operation of the recording and reproducing apparatus 
according to the present invention will be described more in 
detail. In this case, the manner in which data is accessed to 
the storage memory 18 and the output memory 19 under the 10 
control of the memory controller 24 will be mainly 
described with reference to FIG. 3 also. 

In FIG. 3, in order to understand the operation of the 
recording and reproducing apparatus clearly, the memory 
area of the output memory 19 is divided into two memory 15 
areas (referred to hereinafter as * first memory 19a" and 
"second memory 19i>"). The storage capacity of the storage 
memory 18 is 9 megabits and that of the output memory 19 
is 6 megabits. A read/write transfer rate at which data is read 
out from and written in the magnetooptical disk D is 14 20 
megabits/second. A transfer rate at which data is output to 
the output terminal <|>out is 0.3 megabits/second. 

The first switching circuit 16 connects the movable con- 
tact 16c to the second fixed contact 16b to allow the output 
of the storage memory 18 to be input to the cross-fader 21. 25 
The second switching circuit 17 connects the movable 
contact 17c to the second fixed contact 17b to allow the 
output of the output memory 19 to be input to the encoder 
22. 

30 

The recording and reproducing apparatus starts reading 
the first information Dl from the first program area Zpl of 
the magnetooptical disk D in order to stock the data (first 
information) Dl recorded on the magnetooptical disk D and 
the external input data (second information) D2 supplied 35 
thereto from the external input terminal (fin, i.e., edit data 
composed of the first information Dl and the second infor- 
mation D2 before 5 seconds before data starts being output 

In a first operation (1), at the time 5 seconds before data 
starts being output an interrupt signal from a timer (not ^ 
shown) disposed within the system controller 25 or con- 
nected to the outside thereof sequentially activates a series 
of program groups registered on the system controller 25 for 
controlling the memory controller 24 and the servo control- 
ler 13. 45 

When these program groups are activated, the servo 
controller 13 is energized to move the optical head 2 to the 
position corresponding to the start address of the first 
information Dl in the first program area Zpl on the mag- 
netooptical disk D. Then, the optical head 2 is activated. 50 
When the optical head 2 is activated, a reproduced signal 
concerning the first information Dl is obtained from the 
optical head 2 and converted by the decoder 14 to repro- 
duced data, Le., first information Dl. 

The system controller 25 outputs a write request signal for 55 
the storage memory 18 to the memory controller 24. The 
memory controller 24 is triggered by the write request signal 
supplied thereto from the system controller 25 and writes the 
first information Dl output from the decoder 14 in the 
storage memory 18 in the sequential order of addresses 60 
while updating the write address in accordance with the 
write clock from the timing generator 31, 

If a read time for reading data from the first program area 
Zpl on the magnetooptical disk D is set to 5 seconds as 
shown in FIG. 3, then the first information Dl of 7 megabits 65 
is stored in the storage memory 18 at the time data starts 
being output because the read transfer rate is 1.4 megabits. 



706 

16 

In a second operation (2), in the letter portion of 5 seconds 
after data starts being output, the system controller 25 
outputs a request signal for reading the first information Dl 
from the storage memory 18 and a request signal for reading 
the second information D2 from the data buffer 20 to the 
memory controller 24. 

The memory controller 24 outputs a read enable signal to 
the storage memory 18 and the data buffer 20 based on the 
read request signal from the memory controller 25 and 
updates the read address in accordance with the read clock 
supplied thereto from the timing generator 31, 

The storage memory 18 and the data buffer 20 activate 
their read circuits based on the read enable signal input 
thereto from the memory controller 24 and read the first 
information Dl and the second information D2 of 1.5 
megabits each from their memory areas in the order of read 
addresses. 

The first information Dl from the storage memory 18 is 
input through the first switching circuit 16 to one input 
terminal of the cross-fader 21. The second information D2 
from the data buffer 20 is input to the other input terminal 
of the cross-fader 21, whereby the first information Dl and 
the second information D2 are cross-faded. Then, the cross- 
fader 21 outputs the first information Dl and the second 
information D2 thus cross-faded as third information D3. 

The third information D3 from the cross-fader 21 is 
output to the outside through the contact b and the output 
terminal 4>out and also supplied through the contact b to the 
output memory 19. The memory controller 24 outputs a 
write enable signal to the output memory 19 based on a write 
request signal for writing data in the output memory 19 from 
the system controller 25. Moreover, the memory controller 
24 updates a write address in accordance with the write 
clock supplied thereto from the timing generator 31. 

In particular, according to this embodiment, since the 
memory area of the output memory 19 is logically divided 
into the two memory areas (first memory 19c and second 
memory 19b). the write request signal output from the 
system controller 25 to the memory controller 24 has a 
signal format indicative of whether the write request signal 
is for the first memory 19a or the second memory 19b, 

The signal format of the write request signal is arranged 
such that the memory controller 24 can select the memory 
19a or 19b corresponding to bit address "0" by searching a 
memory flag state registered in the memory of the system 
controller 25 and which is used to confirm by hit information 
whether data is shared by the memory 19a or 19b of the 
output memory 19, set bit state corresponding to 0th bit 
address (corresponding to the first memory 19a) and 1st bit 
address (corresponding to the second memory 19b). In the 
initial stage, since data is not shared in any of the first and 
second memories 19a and 19b, the write request signal of 
the signal format for selecting the first memory 19a. for 
example, is output from the system controller 25 to the 
memory controller 24. 

The memory controller 24 discriminates the writing in the 
first memory 19a and the writing in the second memory 19b 
from each other based on the signal format of the write 
request signal input thereto from the system controller 25. 
Then, the memory controller 24 updates the write address 
from the start address corresponding to the memory 19a or 
19b in response to a discriminated result 

In the initial stage, since the write request signal is 
indicative of a write request in the first memory 19a. the 
third information D3 is written in the first memory 19a. 
During 5 seconds after data starts being output the first 
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information Dl and the second information D2 of 1.5 of the first information Dl (information read out from the 

megabits each are read out from the storage memory 18 and magnetooptical disk) and the second information (external 

the data buffer 20. Then, the cross-fader 21 cross-fades the input information), is recorded on the magnetooptical disk 

first information Dl and the second information D2 to D. 

provide the Jhird information D3 of 1.5 megabits, which is 5 'while the third information D3 is being recorded on the 

written m the first memory 19a of the output memory 19. magnetooptical disk D, the system controller 25 outputs a 

Therefore, at the time 5 seconds has passed after data read request signal for reading the first information Dl from 

startedbeingou5>ut,thefirstinfonnationDl of 5.5 megabits the storagememory 18 and a read request signal for reading 

is stored in the storage memory 18 and the third information the second information from the data buffer 20 to the 

D3 of 1.5 megabits is stored in the first memory 19a of the io memory controller 24. 

ml*™ i^f * N ° ^T^ 0 " is *™ d ? ? e second The memory controller 24 outputs read enable signals to 
ZZ°Z Stu I f °T mem0iy 19 and *" Second a* stora 6 c memory 18 and the data buffer 20 based on the 
memory 19* is kept empty. read request signal supplied thereto from the system con- 
In a third operation (3) at the time 5 seconds has passed trailer 25 and updates the read address in accordance with 
after data started being output, the system controller 25 15 the read clocksupplied thereto from the tuning generator 31 
outputs a seek operation request signal to the servo control- The storage memory 18 and the data buffer 20 activate 

ZrZLZT* \T f 2 ^ fll . e . raa 8 netic fle ? thekreaddrcmtebasedontr^^ 

generating device 3) is moved over the position correspond- thereto from the memory controller 24 to read the first 

^ n^^ f^ MM ^ 20nt 5 el ^ gnet00pticaI „ information information Dl and the second information D2 
disk D under contro of the servo controller 13. 20 from ^ respectivc memory ^ ^ ^ ^ 

The servo controller 13 drives the optical head slide read addresses. 

mecharasm(nrtshown)b^edontheseekoperationrequest The cross-fader 21 cross-fades the first information Dl 

SSSSSHS^!^ T 001,1101161 ^ supphedmeretofromthestoragememoryisl^conl 
Tte lT^S lTn m ^Pf 0 *™ 3 ™^ 2 M information D2 supplied thereto from toe data buffer 20 to 
°-r ni^S!ft Moreover, the servo contro- * 0 utput me ^ ^o^n D3 . ^ ^ Momati<m D3 

Z US? hln h des ? nat,on P 0 f h u on from the cross-fader 21 is output through the contact b and 

the optical head slide ; mechanism so that the optical head ^ output ^ ^ £ 0Utsi( ^" an(J ^ JJJJ 

slide mechanism, while being servo-controlled, moves the through the contact b to the output memZ lT 

optical head 2 (and the magnetic field generating device 3) tuZ F "^^r " . 

over the first track in the second program are! Zp2 for 30 , ^ conlroll « 24 outoutS ** ^ signal 

example. A seek tiir* is 3.9 srcondT o the outout memory 19 based on a write request signal 

wh.u *»,» ^j^i t_ . «... (write request signal having a signal format for selecting the 

While the optical head 2 is seeking an appropriate emply memory Witecause data is being transferred 

position, the system controller 25 outputs a read request fj m ^ first memory ISto) for fce ^outrT mSSTS 
Ifl^T^ ^rt*? m ^"if, 0UtI f 35 applied thereto from ^he syLm ^^25 Ev^ 

m^mSSnSr ^ ^ 190)t0,he the memory controller 24 u^tes the write address corS 

1 sponding to the second memory 19* in accordance with the 

The memory controUer 24 outputs a read enable signal to write clock supplied thereto from the timing generator 31, 

the output memory 19 based on the read request signal thereby the third information D3 being written in the second 

supplied thereto from the system controUer 25 and updates memory 19*. The third information D3 is written in the 

the read address corresponding to the first memory 19a in second memory 19* over a time period (1.1 seconds) during 

accordance with the read clock supplied thereto from the which the third information D3 is recorded on the magne- 

uming generator 31. tooptical disk D. 

The output memory 19 activates the read circuit thereof Therefore, at the time 10 seconds are passed after data 
based on the read enable signal supphed thereto from the 45 started being output, first information Dl of 4 megabits is 

memory controller 24 and reads the third information D3 of stored in the storage memory 18 and third information D3 of 

1.5 megabits from the first memory 19a in the sequential 1.5 megabits is stored in the second memory 19*. No 

order of addresses The third iirformauon D3 read out from information is stored in the first memory 19a and the first 

the first memory 19a is supphed through the second switch- memory 19a is kept empty 

The encoder 22 encodes the third information D3, i.e., finishes being written in the magnetooptical disk D (i.e., at 
error-corrects the third information D3 to provide recording the time 10 seconds are passed after data started bemg 

^formation data. Further, the encoder 22 converts the outout), the system controUer 25 outputs a seek operation" 

^ w 8 , 1 5 orma ^ on 10 V™ 6 * right-to-fourteen- request signal to the servo controUer 13 so that the optical 

modulated binary data and outputs the binary data as an 55 head 2 (and the magnetic field generating device 3) is moved 

n-orr signal. over the position oc^sponomg to me next read position in 

The on-off signal output from the encoder 22 is recorded the first program area 2pl on the magnetooptical disk D 

in the second program area Zp2 on the magnetooptical disk under control of the servo controller 13 

D as edfted data tough the magnetic field generating The servo controUer 13 drives the optical head slide 

fcvia: driver : 23 and .the inagnetic field generating device 3. «, mechanism (not shown) based on the seek operation request 

In other words, the ^ information D3 is recorded in the signal supphed thereto from the system controller 25 to 

second program area 2p2 on the magnetooptical disk D. move the optical head 2 over the position corresponding to 

The third information D3 is recorded on the magnetoop- the first program area Zpl on the magnetooptical disk D 

ucaldiskD for 1.1 seconds, forexample, after the seektime Also, the servo controUer 13 reads out address data of 

of 3.9 seconds. Therefore, during a time period of 5 to 10 65 destination position and servo-controls the optical head slide 

seconds after data started being output, the third information mechanism to move the optical head 2 (and the magnetic 

D3 (edited information), which is synthesized information field generating device 3) over the position corresponding to 
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the next read address. A seek time of this seek operation is The third information D3 is recorded on the magnetoop- 
2.8 seconds, for example. Then, data starts being read out tical disk D for 1.1 seconds, for example* after the seek 
from the magnetooptical disk D at the above address posi- operation of 3.9 seconds. Therefore, for 15 to 20 seconds 
tion. after data started being output, the third information D3 
At that very moment, the system controller 25 outputs a 5 stored in the second memory 19b is recorded on the mag- 
write request signal for the storage memory 18 to the netooptical disk D. 

memory controller 24. The memory controller 24 is trig- On me omer hand, whHe me third Mention D3 is being 

gered by the write request ^gnal supplied thereto from the recorded on me ^ netoqptical ^ D , me read * 

system controller 25 to update the write address m accor- . . - WQ j; n „Tr fit . ct £f™™*f;™ ni ^2.,™ 

dance with the write clock suppUed thereto from the timing 10 Slgnal fol me formation Dl from toe storage 

generator 31 and writes the first information Dl output 10 ™* '}* «* » ™* request si^al for readmg me second 

ihereto from the decoder 14 in the storage memory 18 in die information D2 from the daU buffer 20 are output from the 

sequential order of addresses. s y* em <*>*troUer 25 to the memory controller 24. 

Since the seek operation time is 2.8 seconds, the data read ^ memory controller 24 outputs the read enable signals 
time from the first program area Zpl on the magnetooptical t0 me storage memory 18 and the data buffer 20 based on the 
disk D is 2.2 seconds as the remaining time to the next cycle. 15 read request signals supplied thereto from the system con- 
In this case, although 2.2 secondsxl.4 megabits/second= troller 25 and updates the read addresses in accordance with 
3. 08 megabits, the data read time should be selected to be 3 the read clock supplied thereto from the timing generator 31. 
megabits according to this embodiment Accordingly, when The storage memory 18 and the data buffer 20 activate 
data is written in the storage memory 18, the first informa- their read circuits based on the read enable signals supplied 
tion Dl of 7 megabits is stored again in the storage memory 20 thereto from the memory controller 24 and read the first 
18. information Dl and the second information D2 from the 

In a fifth operation (5), at the time 15 seconds are passed memory areas thereof in the sequential order of read 



since data started being output, the system controller 23 

outputs a seek operation request signal to the servo control- Then, the cross-fader 21 cross-fades the first information 

ler 13 such that the optical head 2 (and the magnetic field Dl from the storage memory 18 and the second information 

generating device 3) is moved over the next recording D2 from the data buffer 20 to output the third information 

position in the second program area Zp2 on the magnetoop- D3. The third information D3 from the cross-fader 21 is 

tical disk D under control of the servo controller 13. output through the contact b and the output terminal (fout to 

The servo controller 13 is energized by the seek operation 3Q the outside and also supplied through the contact b to the 

request signal input thereto from the system controller 25 so output memory 19. 

as to drive the optical head slide mechanism to move the The memory controller 24 outputs a write enable signal 

optical head 2 over the second program area Zp2 on the based on the write request signal (write request signal 

magnetooptical disk D. Also, the servo controller 13 reads having a signal format capable of selecting the empty first 

address data of the position to which the optical head is 35 memory 19a because data is being transferred from the 

moved next and allows the optical head slide mechanism to second memory 19b) supplied from the system controller 25 

move the optical head 2 (and the magnetic field generating to the output memory 19, and updates a write address 

device 3) over the position corresponding to the next record- corresponding to the first memory 19a in accordance with a 

ingpositioninthe second program area Zp2. A time required write clock supplied thereto from the tuning generator 31, 

by the seek operation is 3.9 seconds. ^ whereby the third information D3 is written in the first 

While the optical head 2 is seeking the target position, the memory 19a. The third information D3 is written in the first 

system controller 25 outputs a read request signal for memory 19a over a time (1.1 seconds ) during which the 

reading the third information D3 from the output memory 19 third information D3 is recorded in the magnetooptical disk 

(precisely, the second memory 19b) to the memory control- D. 

ler 24. 45 Accordingly, at the time 20 seconds are passed after data 

The memory controller 24 outputs a read enable signal to started being output, the first information Dl of 5.5 megabits 

the output memory 19 based on the read request signal is stored in the storage memory 18 and the third information 

supplied thereto from the system controller 25. Also, the D3 of 1.5 megabits is stored in the first memory 19a. No 

memory controller 24 updates the read address correspond- information is stored in the second memory 19b and the 

ing to the second memory 19b in accordance with the read g 0 second memory 19b is kept empty, 

clock supplied thereto from the timing generator 31. The series of operations (3) to (5) described above are 

The output memory 19 activates the read circuit based on sequentially repeated, whereby the first information Dl 

the read enable signal supplied thereto from the memory recorded in the first program area Zpl on the magnetooptical 

controller 24 and reads out the third information D3 of 1.5 disk D is read and synthesized with the second information 

megabits from the second memory 19b in the sequential 55 D2 input from the outside, thereby being sequentially 

order of read addresses. The third information D3 read out recorded in the second program area Zp2 on the same 

from the second memory 19b is supplied through the second magnetooptical disk D as the third information D3. 

switching circuit 17 to the encoder 22. The series of operations are ended when a read stop 

The third information supplied to the encoder 22 is signal, which was generated by operating a stop button, is 

encoded in some suitable methods, such as error-correction 60 supplied from a key input means (not shown), for example, 

and modulated in an EFM fashion by the encoder 22 and to the system controller 25. To be concrete, the read stop 

then output from the encoder 22 to the magnetic field signal is supplied to the system controller 25, for example, 

generating device driver 23 as an on-off signal, whereby the whereby the system controller 25 supplies an instruction 

present third information D3 is written in the second pro- signal for deenergizing the optical head 2 to the servo 

gram area Zp2 of the magnetooptical disk D through the 65 controller 13. Also, a control stop signal is output to the 

magnetic field generating device driver 23 and the magnetic memory controller 24, thereby a series of operations being 

field generating device 3. ended 
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As described above, in the recording and reproducing megabits/second. Since the recorded signal is a compressed 

apparatus according to the present invention, since the first signal, such a signal can be decoded at a transfer rate of 0.3 

information Dl read out from the first program area Zpl on megabit/second. 

the single magnetooptical diskD loaded to the inside and the FIG. 5 schematically shows a reproducing operation of 
second information D2 supplied thereto from the external 5 the recording and reproducing apparatus with the shock- 
input terminal <frin are synthesized by the cross-fader 21 as proof memory function. A signal can be read out from the 
the third information D3 and the third information D3 is magnetooptical disk D mtermittently as shown by time 
recorded in the second program area Zp2 on the magne- intervals A, a decoded signal can be output during standby, 
tooptical disk D, when audio data is edited and recorded, two tim&s sn °wn by time intervals B and a signal can therefore 
kinds of reproducing and recording drives are not required 10 be re P roduced continuously as shown by a time interval C. 
and data on the magnetooptical disk D can be edited and At tune » ^rf°nnation is stored in the storage memory 
recorded. Further, audio data becomes able to be recorded on 18 81 predetermined times up to a constant capacity Cf of 
and reproduced from the single magnetooptical disk D. about 1 "^S 3 ^ for example, and then sequentially read out 

In particular, according to this embodiment, since the 

memory 18 for storing the first information Dl and the 15 ^ 

_„_„_, <o <•„ . • .u a., j . e .. ... m lie memory 18 up to the capacity Cf. This operation is 

memory 19 for storing the third information are provided repeated as shown in FIG 6 

separately, each recording capacity can be optimized „- ^. .. . ' . ... 

(optimally designed). When the recording and reproducing apparatus is shocked 

t_ a tA- i a- a a ■ . by an extraneous force at a time S, for example, extra 

tomeopbc^rec^gand^ information stored in the memory 18 is output, during which 

vte^d^tetn^^w^te 20 time a defect in tracking or the like isdetected and the 

to a shock applied from hie ottule or the like dunng dcal head 2 is retnrn £, to me ordinar ^ ^ Md ^ 

recording and reproducing. If the track jump occurs during system recovered. 

playback, then a reproduced sound is lost If the track jump ~ - _ „ . ■ . 

occurs during recording, an information signal is recorded A ^f^' ag^ «n «» rec 1 ° rded or «pro- 

on other track different fftom the track on which the infor- * S^S^T^-^^^ 

mation signal should be recorded. be Prevented from being interrupted even when 

_ . ... ,. ^ . . , mis-tracking is caused with the application of a shock from 

The assignee of the present application has previously the outside 

EXT? a h T rdin f 'Wfftl apparatus having a ^ ^ recordill ^ reproducmg apparatus accarding t0 

T^^^ZT^^ 0 ^^ 01 ^ bo embodiment an abnormality 8 detecting S (nS 

a reproduction of sound from being interrupted (see Japa- v f , . \ . ' . , & v . 

nese laid-open patent publication No. tlQSm\. T^ Sh °^ } " ^"^^ m u me recordi °g 

_ *\ F ui. puuuwmuu i^u. J t -* UJ ^/- ^ reproduang operation may be connected between the output 

recording and reproducing apparatus will be described with .£ nf 5 * ™ o - ' - - . «T ilvl 

reference to FIGS. 4 to 6. In FIG. 4, like parts corresponding 'tlT^Z^^ , X and me servo controller 13, 

to those of the eml>odiment (see FIG. 1) aTmarked with the X2*£ ^ T ^ * "*? 

same references 35 the abnormality detecting circuit to the system controller 25. 

. . , Then, at the time the above abnormality detecting signal is 

FIG. 4 shows an example of such recording and repro- input to the system controller 25, if the memory controller 

aucing apparatus As ^shown m FIG. 4 the magnetooptical 24 is controlled so as to continuously record and reproduce 

disk D is rotated by the spindle motor 1. The optical head 2 ^ audio signal without being interrupted due to a shock 

records an mformation signal on the magnetooptical diskD ^ from the outside or the like, then it becomes possible to 

by a normal magnetic field modulation system or the like. realize the recording and reproducing apparatus with the 

The optical head 2 introduces a laser beam through the shock-proof memory function according to the present 

optical system such as the objective lens 4 into a beam invention. Specifically, even when a shock is appliedto the 

splitter (not shown), in which a reflected beam is separated recording and reproducing apparatus from the outside, the 

from the laser beam emitted from the laser light source and 45 output ^ can ^ co^o^y recorded or ^^d, 

then mtroducedinto a predetermined light-receiving system thereby preventing the mis-tracking from being caused and 

Information from the optical head 2 is converted into an the recording and reproducing signal from being interrupted 
electrical signal and the RF amplifier 11 separates the due to the shock applied thereto from the outside, 
electrical signal supplied thereto to provide a servo control ^ m ^ when ^ shock is Hed tQ ^ ^^tooo. 
sign**, address data and an EFM (eight-to-fourteen 50 tical disk D from the outside, similarly to the above- 
modulated) sipal The servo control signal is supplied to the mentioned example (see FIG. 6), an abnormality is detected 
servo ^controller 13 by which i the spindle motor 1 is con- at me time Sand the reading is stopped, during withtimethe 
froUeAAlso,theopticalhead2isdnvenbyafeedmotor4L ^ information Dl stored in thTstarage memory 18 is 

An address signal and a data signal are decoded by an continuously output. During this period, a defective portion 

encoder/decoder 42 and stored in the memory 18 under 55 is detected At that time, as compared with the operations 

control of the memory controller 24. The encoder/decoder shown in (1) to (5), Le., operation in the stationary state, an 

42, the memory controller 24 and the servo controller 13 are amount of information remaining in the storage memory 18 

controlled by the system controller 25. and the output memory 19 is reduced. 

If an information signal from the outside is an audio SpecificaUy, in this case, the storage capacities of the 

signal, for example, then the audio signal is encoded or 60 storage memory 18 and the output memory 19 are set upon 

decoded by an audio compression encoder/decoder 43 and design in accordance with estimations of retrieval perfor- 

then input and output by the memory controller 24. This mance (address retrieval function of the system controller 

control is earned out by the system controller 25. 25) of the recording and reproducing apparatus and a 

Data is recorded on a magnetooptical disk D with a recovery time for recovering the recording and reproducing 
diameter of 64 mm, for example, in the form of an EFM 65 apparatus when applied with a shock from the outside, 

signal similarly to a so-called compact disk and read out Accordingly, the storage capacity is not limited to the 

from the magnetooptical disk D at a transfer rate of 1.4 above-mentioned 15 megabits. 
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Moreover, at that time, two signal processing systems are 
required for the reproducing and recording systems. For 
example, when a system is designed by two recording and 
reproducing apparatus, the signal processing systems of two 
systems are also required. Therefore, according to this 
embodiment, since the head loading mechanism, the optical 
head 2, the spindle motor 1 and the servo controller 13 can 
be composed of one system, the recording and reproducing 
apparatus according to the present invention can be made 
inexpensive and mimaturized. 

If an external signal, i.e., user's voice is input by a 
microphone to the magnetooptical disk D on which music 
data was recorded in the first program area Zpl and simul- 
taneously recorded in the second program area Zp2 on the 
above magnetooptical disk D when recorded music data is 
being reproduced from the first program area Zpl normally, 
then the user can enjoy the magnetooptical disk D as if the 
user were playing and recording the magnetooptical disk D 
in real time. 
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first control means for effecting a first operation cycle 
composed of the first processing operation, the second 
processing operation and a loop processing operation 
for repeating a composite operation of the second 
processing operation and the third processing operation 
until a storage capacity of the storage memory reaches 
a redetermined capacity; 

second control means for effecting a second operation 
cycle composed of the first processing operation and a 
loop processing operation for repeating a composite 
operation of the second processing operation and the 
third processing operation until the storage capacity of 
the storage memory reaches a predetermined capacity; 
and 

third control means for controlling the second control 
means such that the second control means repeats the 
second operation cycle until reading is ended after the 
first control means effects the first operation cycle once. 
2. A recording and reproducing apparatus according to 
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In particular, if reproduced audio data is used in a 20 claim 1, further comprising abnormality detecting means for 

* " " ' detecting an abnormality in a recording and reproducing 

operation and reproducing operation stop means for stop- 
ping an operation of the first processing means during a 
predetermined period based on an abnormality detecting 
signal input thereto from the abnormality detecting means. 

3. A recording and reproducing apparatus according to 
claim 2, further comprising recording operation stop means 
for stopping an operation of the third processing means 
based on the abnormality detecting signal input thereto from 
the abnormality detecting means. 

4. A recording and reproducing apparatus according to 
claim 2 or 3, further comprising reproducing position cor- 
recting means for correcting a reproducing position shifted 
by a shock applied from the outside based on the abnormal- 
ity detecting signal input thereto from the abnormality 
detecting means when the abnormality detecting means 
detects mat an abnormality is caused by the shock applied 
from the outside. 

5. A recording and reproducing apparatus according to 
40 claim 2 or 3, further comprising recording position correct- 
ing means for correcting a recording position shifted by a 
shock applied from the outside based on the abnormality 
detecting signal input thereto from the abnormality detecting 
means when the abnormality detecting means detects that an 
abnormality is caused by the shock applied from the outside. 

6. A recording and reproducing apparatus according to 
claim 1, wherein the recording medium includes a read-only 
area and a recordable area, the first information is informa- 
tion in the read-only area and the third information is 
information recorded on the recordable area. 

7. A recording and reproducing method for recording and 
reproducing information in and from a recording medium, 
comprising the steps of: 

a first processing step for reading out first information 
from the recording medium and storing the read first 
information in a storage memory; 
synthesizing first information of a predetermined capacity 
read out from the storage memory and second infor- 
mation input thereto from an outside source to produce 
third information; 
a second processing step for writing the third information 

in an empty output memory; and 
a third processing step for reading out third information of 
a predetermined capacity from the output memory and 
recording the third information read out in the record- 
ing medium, wherein 



so-called taped musical accompaniment for amateur singers 
and a teaching machine for English language, then a mag- 
netooptical disk D in which a user's voice data are recorded 
in real time can be made and edited by the single recording 
and reproducing apparatus and the single magnetooptical 
disk D. 

While the first memory 19c and the second memory 19b 
are logically allocated as the output memory 19 for storing 
the third information D3 so as to be able to use the two kinds 
of memories as described above, the present invention is not 
limited thereto and the output memory 19 can be physically 
separated into the first memory 19a and the second memory 
19b. 

The storage memory 18a for storing therein the first 
information Dl and the output memory 18 may be formed 
as a single memory to which there can be logically allocated 
a memory area for storing the first information Dl and a 
memory area for storing the third information D3, respec- 
tively. 

Having described a preferred embodiment of the inven- 
tion with reference to the accompanying drawings, it is to be 
understood that the invention is not limited to that precise 
embodiment and that various changes and modifications 
could be effected therein by one skilled in the art without 
departing from the spirit or scope of the invention as defined 
in the appended claims. 

What is claimed is: 

1. A recording and reproducing apparatus for recording 
and reproducing information in and from a recording 
medium, comprising: 

first processing means for performing a first processing 
operation of reading out first information from the 
recording medium and storing the first information read 
out in a storage memory; 

means for synthesizing first information of a predeter- 
mined capacity read out from the storage memory and 
second information input thereto from an outside 
source to produce third information; 

second processing means for performing a second pro- eo 
cessing operation of writing the third information in an 
empty output memory; 

third processing means for performing a third processing 
operation of reading out a predetermined amount of the 
third information from the output memory and record- 
ing the third information read out in the recording 
medium; 
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after a first operation cycle composed of the first process- 
ing step, the second processing step and a loop pro- 
cessing operation for repeating a composite operation 
of the second processing step and the third processing 
step until a storage capacity of the storage memory 
reaches a predetermined capacity is carried out, a 
second operation cycle composed of the the first pro- 
cessing step and a loop processing operation for repeat- 
ing a composite operation of the second processing step 
and the third processing step until the storage capacity 
of the storage memory reaches a predetermined capac- 
ity is repeated until a reading is ended. 

8. A recording and reproducing method according to 
claim 7, wherein the first processing step is stopped for a 
predetermined period when an abnormality of recording and 
reproducing operation is detected at least in the first pro- 
cessing step. 

9. A recording and reproducing method according to 
claim 8, wherein the third processing step is stopped for a 
predetermined period when an abnormality of recording and 
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reproducing operation is detected during the third processing 
step is executed. 

10. A recording and reproducing method according to 
claim 8 or 9, wherein a reproducing position shifted by a 
shock applied from the outside is corrected based on the 
abnormality of recording and reproducing operation when 
the abnormality is caused by the shock applied from the 
outside. 

11. A recording and reproducing method according to 
claim 8 or 9, wherein a recording position shifted by a shock 
applied from the outside is corrected based on the abnor- 
mality of recording and reproducing operation when the 
abnormality is caused by the shock applied from the outside. 

12. A recording and reproducing method according to 
claim 7, wherein the first information is read out from a 
read-only area of the recording medium and the third 
information is recorded on a recordable area of the recording 
medium. 



09/08/2003, EAST Version: 1.04.0000 



